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ABSTRACT 

This  report  desorihes  a  Fourth  Develc^ment  Firing  Trial  held  at  the  Proof 
and  ]llxpeid.mental  Establishment,  Pendine,  in  November,  19^4,  of  the  81  mm  Mortar 
on  a^p.oor  mounted  adapter  fitted  with  a  monopod  in  PV.ii.32, 

The  vehicle  vreis  found  to  provide  a  remarkably  steady  and  reliable  platfoim 
for  the  81  mm  Mortar. 


No  difficulties  of  a  physiological  or  pi^rsical  nature  were  experienced  viien 


the  vehicle  was  manned  during  the  firing  of  all  charges  up  to  and  including 
Charge  5  (ilk.  I  system). 


It  was  found  that  the  v^icle-mounted  mortar  had  a  ^  greater  rr..nge  and 
less  dispersion  than  the  ground  mounted  equipment  for  all  charges  up  to  and 
including  Supercharge. 


No  defeots  of  any  significance  occurred  in  the  adapter. 

Tl>e'  results  indicated  that  the  02  sight  is  not  rcbust  enough  for  vehicle 


use  on  its  present  mounting. 
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0I1I6IIT ;  Assistant  Director,  Tracked  Vehicles  (Project  Co-ordination)  Branch, 

P.V.H.D.3D.  under  Project  PV.43:yK08/l7/PC(T). 

1 .  IHTROOTCTICH. 

1.1  A  successful  development  firing  trial  of  a  floor  mainted  adapter  fitted 
vd-th  a  monopod  desigied  to  permit  the  8l  mm  Mortar  to  he  fired  from 
FV.A32  v/as  held  at  Nethoravon  in  o.^pbemher,  19^4,  -  see  P.V.R.D.S. 
Report  TR.76.  Tkia  was  followed  hy  a  routine  proof  firing  trial  for 
the  Director  of  Inspectorate  of  Armaments  who  considered  the  adapter 

to  have  passed  proof  and  that  in  consequence  the  vehicle  was  safe  to 
be  manned  during  the  firing  of  tlie  mortar  (l.  Arm.  Report  TP.272 
refers). 

1 .2  This  report  describes  a  trial  held  at  the  Proof  and  SxperrimGntal 
Establishment,  Pendine,  in  Novonber,  1964,  \7lth  the  objects  of 
resolving  the  physiological  problems  relating  to  the  firing  of  the 

81  mm  mortar  frooiaFV.43^  and  of  comparing  the  range  and  accuracy  data 
of  the  vehicle-mounted  mortar  with  those  cf  a  ground-mounted  mci-tar. 

1  ,3  At  the  tinie  of  this  trial,  clearance  had  not  been  given  by  the 

Director  General  of  Artillery  for  the  firing  of  Supercharge  either 
from  the  ground-mounted  or  the  vehiole-mamted  mortar.  Arrangements 
were,  therefore,  made  to  fire  these  charges  by  remote  control, 

1 ,4  After  the  trial  had  been  planned,  but  prior  to  the  oommoncoment  of 
the  trial,  it  was  agreed  by  the  Director  General  of  Artilloiy  that 
there  viaa  no  significant  mortai--barrel  to  mortar-barrel  ve  "’iation, 
in  consequenco  this  possible  variable  v/aa  omitted  f;.'om  the  firing 
programme, 

2.  METHOD. 


2.1  Part  I. 

PraHminary  non-manned  firing,  12  bomba  vjero  fired  from  the  equip¬ 
ment  when  the  vehicle  was  located  on  a  slope  to  chock  the  installa¬ 
tion  and  to  assess  any  change  of  attitude  of  the  vehicle  after  each 
bomb  had  been  fired, 

2.2  Part  II. 

Pi-^iminaiy  manned  firing.  56  bombs  were  fired  from  a  manned 
vehicle  to  practise  the  detachment  in  manning  the  vehicle  and  to 
permit  the  Array  Personnel  Research  Establishment  (A„P,R.E. )  to 
obtain  subjective  assessments  during  firing, 

2.3  Part  III. 


Endxxrn-so  ani  assessment  cf  tlie  physiological  effects  of  manning  the 
vehicto  during  a  prolonged  firing  programme.  •)60  bombs  wore  fired 
in  serials  of  10  bombs  at  the  rate  of  one  bomb  every  10  seconds  with 
an  interval  of  15  minutes  betv/eon  serials.  The  mortar  v/as  fired  at 
eight  different  azimuth  an^cs  and  the  position  of  the  vehicle, 
located  on  a  rough  grass-covered  sand  dune,  changed  on  four 
occasions. 
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2,k  Part  IV. 

Range  and  Aoouraoy. 

2.4.1  The  range  and  accuracy  of  CharMS  1,  3,  5  «id  Super,  each  at 
three  quadrant  elevations  (QEs)  were  assessed  under  three 
oonditiona:- 

Condition  X.  When  fired  fl’om  the  vehicle,  the  mortar  was 
relayed  for  each  homb. 

Condition  Y,  The  mortar  was  fired  from  the  orthodox  hlpod 
and  base  in  the  ground-mounted  role. 

Condition  Z.  When  fired  from  the  vehicle,  the  mortar  was 
not  relayed  between  bombs  in  serials  each 
comprised  of  10  bombs, 

2.4.2  The  opportunity  was  taken  during  Part  IV  to  obtain  vehicle 
movement  diagrams, 

2.4.3  After  each  serial  of  10  bombs,  the  vehicle  was  moved  a  few 
yards  in  order  to  simulate  the  taking  up  of  a  new  firing 
position  for  each  serial, 

2.5  Part  Y. 

Stabili"^  on  Soft  Sand,  This  was  assessed  by  firing  20  bombs  from 

the  vehicle-mounted  mortar  when  the  vehicle  was  located  on  a  soft 

drift  sand  slope. 

2.6  Pot  a  full  summary  of  the  firing  programme  and  serial  identifioations, 

see  Appendix  A. 

3.  RESULTS 

3,1  Vehicle  Stability. 

3.1.1  It  is  convenient  to  consider  the  results  obtained  during 
Parts  I,  HI,  IV  and  V  together  Insofar  as  the  problem  of 
vehicle  stability  is  concerned, 

3.1.2  Pull  details  will  be  found  in  Appendix  B. 

3.1.3  Prcm  the  results  obtained,  it  can  be  deduced  that  vehicle 
stability  and  the  amount  of  residual  change  in  attitude  due 
to  the  firing  of  the  mortar  depends  on  the  surface  of  the 
groind  on  ihich  the  vehicle  is  located  and  the  angle  of  tilt 
at  which  it  is  sited. 

3.1 .4  Oh  nominally  level  ground  it  was  found,  during  Part  IV,  that 
changes  in  vehicle  attitude  that  ooourrwd  had  no  slgni^cant 
effect  on  the  range  or  dispersion  of  the  bombs, 

3,1 *5  On  slopes  it  was  found  that  the  relative  significance  of  the 
effect  of  residual  changes  in  vehicle  attitude  <xi  -the  per- 
formanoe  of  Ihe  moortar  varied  inversely  as  the  range  and 
that  at  long  ranges  (low  QP)  no  significant  effect  on  the 
external  ballistio  performance  of  the  mortar  due  to  vehicle 
movement  was  apparent. 
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3.1 .6  It  should  be  noted  that  many  of  the  results  quoted  in 
Appendix  B  wore  obtained  when  the  longitudinal ^exis  of  Ihe 
vehicle  was  inclined  at  an^.e8  from  +10^  to  -8°  and  the  trans¬ 
verse  axis  on  side  slopes  of  +^^0°  to  -9°,  during  which  the 
composite  tilt  exceeded  the  10  maximum,  for  the  correction 

of  v/hich  provision  has  been  made  in  the  cross-levelling  device 
in  the  adapter. 

3.1 .7  The  siting  of  the  vehicle  on  soft  sand  slopes  at  these  some¬ 
what  excessive  angles  can  be  safely  considered  to  bo  at  the 
practical  limiting  conditions  in  that  it  is  thought  that  any 
reasonable  commander  would  not  take  up  a  fire  position  on 
similar  adverse  ground  on  slopes  in  excess  of  these  referred 
to  in  para.  3.1.6. 

3.1 .8  Even  under  the  difficult  and  possibly  unrealistic  firing 
positions  chosen  during  the  ccurse  of  this  trial,  the  evidence 
suggests  that  providing  a  check  of  the  lay  is  made  at  the 
start  of  the  firing  of  every  10  bombs,  there  would  be  no 
error  separately  recognisable  within  the  overall  dispersion 

of  the  bombs. 

3.1.9  Velocities  were  recorded  during  Part  V.  The  resultant 
calculated  muzzle  velocities  were  similar  to  those  obtained 
during  the  Sange  and  Accuracy  Serials  (Part  iv)  and  it  is 
therefore  considered  that  the  ground  on  which  the  vehicle  is 
located  has  no  effect  on  the  internal  ballistic  performance 
of  the  vehicle-mounted  mortar. 


3.2  Part  I. 

The  adapter  was  checked  and  found  to  be  satisfactory;  for  details 
of  the  firing  programme  see  Appendix  B,  Table  B1, 

3.3  Bart  II. 


Preliminary  manned  firing.  Subjective  assessments  of  the  accelera¬ 
tions  at  various  locations  on  the  adapter  base  and  platform  were 
made  by  A.P.II.E.  Tbo  stated  that  the  forces  on  the  adapter  resulting 
from  the  firing  of  Charges  3»  A  and  5  are  unlikely  to  have  any 
deleterious  effect  m  the  detachment  in  tiie  vehicle.  For  detailed 
A.P.R.B.  report  see  Appendix  C. 

3.A  Part  III.  Endurance  and  Assessment  of  the-  Physiol ogical  Effects. 

3.A.1  Endurance.  No  diffioully  was  experienced  in  meeting  the 
rate  of  fire  of  6  bombs  per  minute. 

Some  minor  faults  dev^qped:  these  are  listed  in  Appendix  H. 

3.4.2  Physiological.  Audiometry.  After  firing  l60  bombs  in  16 
serials  each  of  10  bombs  at  the  rate  of  one  bomb  every 

10  seconds,  i.e,  6  bombs  per  minute,  with  an  interval  of 
15  minutes  between  serials,  the  hearing  of  the  two  men, 
vvearing  Ear  Defenders  IBc.  3>  manned  the  mortar  in 
PV.432,  vinderwent  no  detectable  ohang).  For  detailed 
A.P.R.E.  report  see  Appendix  D. 

3.4.3  Additional  subjective  usessment  of  the  forces  on  the 
detachment  were  taken  during  the  first  two  serials;  the 
relevant  detail  is  inoludsd  in  Appendix  C. 
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Range  and  Aoouracs 


3.5.2 


The  range  and  accuracy  8aria3ra~wOTeTtred=in  order  to  oont- 
pare  the  reaulta  of  the  «hiole-mounted  mor^?  ^Tith  those 
of  the  ground-mounted  mor^&a?^-and_aiafl-±o-««SeBs  the  stahili'ty 
of  the  vehiole-mountad  equipment  hy  firing  similar  seidals 
nith  no  relaying  of  the  mortar  between  bombs  in  serials  each 
of  10  bombs, 

A  sumnaiy  of  the  salient  range  and  accuracy  results,  vMch 
are  fully  corrected,  of  the  vehicle-mounted  mortar  vdien  the 
lay  of  the  mortar  was  oheoked  and  if  necessaiy  relayed  before 
each  bomb  was  fired,  is  given  in  Table  1  below, 

W£LE  1 


3.5*3  In  order  to  make  comparison  easier,  the  results  obtained  from 
the  ground-mounted  mortar  (Condition  Y)  and  -those  obtained 
from  -the  v^iiole-mountod  equipment  when  the  mortar  was  not 
checked  or  relayed  between  bombs  in  serials  of  ten  booibs 
(Condi-bion  Z)  are  shown  in  Table  2  on  the  basis  of  the 
results  shown  in  Table  1  being  uni-ty. 


CCNPIEBNTIAl 


It  Ib  evident  fron  those  results  that  the  vehicle-nounted 
equipment  iE.s  a  greater  range  than  the  ground-mainted 
equipment  and  is  more  consistent  for  range  and  line. 

It  is  interesting  to  note  that  on  the  vehicle-mounted 
equipment,  the  results  sho'v;  less  dispersion  uhen  the  mortar 
has  not  been  relayed  between  bombs  in  serials  of  10  bombs. 

3.5.4  Velocities  wore  recorded  by  EVA  (Sloctronic  Velocity 

Analyser).  The  aerial  for  this  equipment  can  be  seen  in 
Appendix  M,  Figure  4,  midway  between  the  grcuncb-nounted 
mortar  and  FV.432.  The  summary  of  the  results  is  shown  in 
Table  3  below. 


TABLE  3 


Condition  X 


Condition  Y 


Charge 

Vehiolo-mcunted 

_ (£A) _ _ 

Ground-mounted 

_ UM _ 

mv 

Spread 

SB 

mv 

Spread 

SB 

1 

324 

7 

3 

320 

10 

4 

3 

505 

8 

3 

502 

8 

3 

5 

828 

6 

2 

823 

11 

4 

Super 

902 

8 

3 

893 

12 

5 

1 

0.98 

1.4 

1.6 

3 

5 

Unity 

0.99 

0.99 

1.0 

1.8 

1.0 

2.0 

Super 

0.99 

1.5  i  1.6 

These  results  are  consistent  with  those  shovm  in  Table  2 
and  indicate  that  the  muzzle  velocities  of  the  vohiolo- 
mounted  mortar  aro  about  greater  than  the  muzzle  velocities 
of  the  ground-mounted  mortar  and  that  the  spread  and  disper¬ 
sion  (SB)  of  the  muzzle  velocities  of  the  velricle-mounted 
mortar  are  rather  less  than  those  of  the  ground-mounted  mortar. 

3.5.5  It  will  be  of  interest  at  this  stage  to  compare  the  range  and 
accuracy  results  of  the  8lmm  mortar  mounted  in  the  U.S.Ai. 
Tracked  APC  T257I!  with  results  obtained  from  the  corresponding 
U.K.  equipment.  Ihe  relevant  information  is  shown  in 
Table  4  below. 


TABLE  4 


Country 

Charge 

Loilsl 

Hange 

D 

SD 

m 

U.K. 

Super 

800 

5080 

42 

U.K. 

5 

800 

4575 

28 

U.S.A, 

8  (top) 

800 

3746 

iL 

With  the  vehiolo-mountod  mortar  results  considered  as  unity 
the  comparable  results  for  the  ground-nounted  equipment  aro: 

Country  tonge  SB 

U.K.  0.98  1,43 

U.S.A.  0.97  3.00 

(U.S.A.  information  extraotod  from  Report  DPS  1067  issued 
in  October,  1963) . 
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It  is  evident  that  the  performance  of  the  U.S.A,  8lnm 
mortar  in  the  U.S.A.  tracked  oarrier,  with  its  shorter  maxi¬ 
mum  range  oomparod  to  that  of  tho  U.K.  equipment,  follows 
the  same  trends  as  those  which  are  applicable  to  I'V,432. 

3.5»6  Por  full  details  of  tho  range  and  accuracy  results,  see 
Appendix  E. 

3.6  Traverse  Efforts 

3.6.1  The  efforts  required  at  the  hand  vAieel  to  traverse  the 
adapter  platform  were  taken  on  three  occasions,  vdth  the 
vehicle  both  on  level  ground  and  on  a  slope, 

3.6.2  On  level  ground  the  mean  effort  at  eif^t  points  of  traverse 
^vas  511^bo1h  clockwise  and  anti-clockvjise. 

3.6.3  On  a  slope  the  efforts  were  8  Itf  oloclc<vioe  and  6  Itf  anti- 
cloclOiTise. 

3.6.4  It  should  be  noted  that  these  resiilts,  which  are  evidently 
satisfactory,  were  obtained  over  a  period  of  10  days  during 
^diioh  the  vehicle  vfaa  subjected  to  blmm  sand  and  heavy 
rain. 

3.6.5  For  full  details,  see  Appendix  F. 

3.7  Barrel  Clamp 

3.7.1  The  movement  of  the  barrel  clamp  was  measured  after  each 
bomb  in  Serials  1-6,  and  after  every  10  bombs  in  Serials 
13  -  86. 

3.7*2  The  oorreot  adjustment  for  tho  closing  effort,  35  was 
applied  before  the  trial  oommenoed,  and  again  during  the 
trial  after  liie  effort  had  deoreased  to  26  Ibf .  The 

effort  thereafter  varied  bet\7een  30  and  37  IJ’ilJ  no 
further  adjustments  were  made. 

3.7.3  The  raa-H  imim  movements  of  the  barrel  damp  are  given  in 
Table  5  bdow. 


TABU  5 


Charge 

Condition 
of  Clamp 

Amount  of  Movement  in 
inches  at  indicated  U 

Serial 

5 

Soft 

-0,10 

-0.10 

5,  6. 

1 

Hard 

-0,10 

-0.05 

31,  37. 

3 

Hard 

Nil 

-0.05 

46. 

5 

Hard 

♦0.30 

Nil 

58. 

Super 

Hard 

+1.20 

+0.60 

70,  76. 

Note:  The  'Hard*  setting  is  that  normally  used.  In  the 
•Soft'  setting,  the  pressure  of  the  damp  round  tho 
barrel  has  been  rdleved  in  order  to  permit  tho 
barrd  to  slide  throu^^  llie  damp  during  bedding-in 
operations  with  the  ground-mounted  equipment  without 
unduly  disturbing  the  lay  of  the  mortar. 
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3.7«4  The  significance  of  this  niovonent  can  be  judged  by  tlio 
fdllovdng  infcrmation: 

At  a  QB  of  1333  mils  vd-th  Charge  5>  a  1  inch  movement  of 
the  barrel  clamp  %d.ll  represent  about  200  metres  change 
in  range. 

At  a  QE  of  800  mils  vdth  Chsirge  5>  a  1  inch  movement  of 
the  barrel  clamp  tTill  represent  about  15  metres  change 
in  range. 

The  significance  therefore  increases  \;ith  an  inoi'ease  of  QE. 

3.7.5  For  details  of  the  barrel  clamp  movement,  see  Appcndi:o  G-, 

3.7.6  It  la  interesting  to  record  that  in  the  ground-mounted  equip¬ 
ment  a  considerable  barrel  clamp  movement  takes  place  during 
bedding- in,  and  thereafter  the  average  movement  is  approxi¬ 
mately  0,10  inch  per  bcmb. 


3.8  Defects 


3.8.1  The  only  serious  defect  ^7hioh  occurred  to  the  equipment 
during  this  trial  vias  the  failure  of  the  C2  sl^t:  for 
details  see  para.  3.5. 

3.8.2  The  other  defects  which  occurred  were  all  of  a  minor  nature 
and  are  listed  in  Appendix  H. 

3.8.3  The  most  persistent  cf  tlio  defects  occurred  either  to  the 
azimuth  ring  or  to  the  mortar  heading  plate. 

3.8.4  A  diagram  will  be  found  in  Appendix  H  shoxdng  the  relation¬ 
ship  betvreen  the  azimuth  ring,  the  mortar  heading  plate  and 
the  vehicle  heading  plate, 

3.9  Sights 

3.9.1  Two  C2  sights  were  used  during  this  trial,  No,  82  for 
284  bombs  and  No,  101  for  l63  bombs. 

3.9.2  Both  sights  were  damaged  during  the  course  of  the  trial  and 
unfortunat^y  si^t  No,  82  was  rendered  unserviceable  by 
accidental  damage  during  its  removal  from  the  mounting. 

3.9.3  Sight  No.  101  was  still  in  use  '..hon  the  trial  was  comploted, 

3.9.4  The  sights  wejre  inspected  by  D,I,  Am  (Eire  ControQ. 
Instruments)  after  the  trial  when  it  'vvas  discovered  that  tho 
sights  suffered  a  common  failure  in  that  the  elevation  and 
azinuth  worn  shafts  in  both  si^its  were  bent. 

3.9.5  Poi*  full  details  as  to  tho  incidents  vdiich  happened  to  the 
sl^ts during  tho  course  of  tho  trial  and  the  D.I.  .'an  (Ed) 
report,  see  Appendix  J. 

MISCiailAHEOOS  INEORHATICN. 


Notes  on  a  misfire,  mounting  buffers,  barrel  buffers  and  throrj-over  link 
vdJLl  be  found  in  Appendix  K. 
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Details  will  bo  found  in  Appendix  L, 


EHOTOGSAPHS 


The  foUovjing 
Pigs.  1-2 

Pig.  3 
Fig.  4 
Figs.  5-7 


photographs  will  bo  found  in  Appendix  M. 

The  vehicle  in  position  prior  to  the  oonmonoenent  of 
Part  III  (Endurance  and  Assessment  of  Plysiological 
Effects) . 

The  detachment  from  2nd  Bn  The  Parachute  Regiment 
tIio  manned  the  vehicle  during  Part  III, 

The  lay  out  of  the  firing  point  for  Part  IV  (Range  and 
Accuracy). 

The  laying,  loading  ojid  firing  positions  of  the  layer  and 
loader  in  FV,432, 


CCWCLUSICKS 

The  follo\7lng  conclusions  are  made  froa  the  results  of  these  trials. 


7*i  FV.432  provides  a  rumarkably  steady  and  reliable  i^atform  for  the 

firing  of  the  8l  mm  mortar. 

7.2  No  difficulties,  either  physidogloal  or  physical,  were  experionoed 
in  manning  the  vehldle  during  the  firing  of  all  ohargos  i<p  to  and 
including  Charge  5  (Mk.  1  system). 

7*3  It  was  found  that  the  veliicle-mounted  mortar  has  2^  greater  range 
than  the  ground-mounted  equipment  end  it  is  more  consistent  in 
ranging  for  all  charges  including  Supercharge. 

7.4  No  defects  of  any  slgnifioanoe  ooourred  in  the  adaptor. 

7.5  The  C2  si^t  units  were  not  robust  enouj^  to  withstand  tho  shook 
loads  to  Tdiioh  thc^  were  subjected  in  the  vehicle. 

7.6  The  facts  that  the  vehicle  makes  a  very  steady  platform  for  tho 
mortar  and  that  any  residual  change  in  attitude  of  the  vehicle 
has  for  the  most  part  an  Insignificant  effect  on  range  and  consis- 
teooy  suggest  that  a  possible  requirement  for  the  C2  si^t  to  bo 
removed  during  firing  would  not  result  in  any  deterioration  in  Ihe 
overall  effldenoy  of  the  weapon  system. 
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Sheet  1 


Part  I.  Preliininary  unmanned 
firing. 


Serial 

Charge 

Bombs 

QE 

(/) 

Trav. 

1 

5 

2 

1333 

0 

2 

5 

2 

897 

0  1 

3 

PI 

2 

1333  i  0  ! 

4 

PI 

2 

901 

0 

5 

5 

2 

1333 

0  ■ 

6 

5 

2 

895 

0 

Part  II.  Prellminaiy  manned 
firing. 


Serial 

Charge 

Bombs 

!  QE 

i  0^) 

Trav. 

7 

3 

6 

11333 

0 

8 

3 

6 

I  931 

0 

9 

4 

6 

|1333 

800 

10 

4 

6 

1  895 

800 

11 

5 

6 

i  1333 

800 

12 

5 

6 

'  895 

800 

; 


Part  m.  Endurance  and  assesa- 
ment  of  the  physiological 
effects. 


i  qS  •  Trav, 

i 


Serial 

Charge 

Bombs 

(/) 

An^o 

W 

13 

5 

10 

1333 

0 

14 

5 

10 

910 

0 

15 

5 

10 

1333 

800 

16 

5 

10 

910 

800 

17 

5 

10 

1333 

1600 

18 

5 

10 

910 

1600 

19 

5 

10 

1333 

2400 

20 

5 

10 

910 

2400 

21 

5 

10 

1333 

3200 

22 

5 

10 

900 

3200 

23 

5 

10 

1333 

4000 

24 

5 

10 

900 

4000 

25 

5 

10 

:i333 

4800 

26 

5 

10 

900 

4800 

27 

5 

10 

11333 

5600 

i  28 

5 

10 

!  900 

5600 

Part  IV.  Range  and  accuracy. 
Condition  X  -  mortar  mounted  in  PV.2f32 
relaying  for  each  bomib, 

Condi ticn  Y  -  mortar  on  ground  mount. 
Condition  Z  -  mortar  mounted  in  FV.432 


no  relaying  hetoeen  bombs  in  g,  serial. 


Serial 

Dharge  1] 

Bombs 

QB  jlrav.  i 
lAnsle  ; 

Condi¬ 

tion 

31 

1 

10 

800  ; 

0  i 

X 

32 

1 

10 

800 

0  I 

Y 

33 

1 

10 

800| 

0  i 

Z 

34 

1 

10 

1066 

0 

X 

35 

1 

10 

1066 

0 

Y 

36 

1 

10 

1066 

0 

Z 

37 

1 

10 

1333 

0 

X 

38 

1 

10 

1333 

0 

Y 

39 

1 

10 

1333 

0 

Z 

40 

3 

10 

800 

0 

X 

41 

3 

10 

800 

0 

Y 

42 

3 

10 

800 

0 

Z 

43 

3 

10 

1066 

0 

X 

44 

3 

10 

1066 

0 

Y 

45 

3 

10 

1066 

0 

Z 

46 

3 

10 

1333 

0 

X 

47 

3 

10 

1333 

0 

Y 

48 

3 

10 

1333 

0 

Z 

55 

5 

10 

800 

0 

X 

56 

5 

10 

800 

0 

Y 

57 

5 

10 

800 

0 

Z 

58 

5 

110 

1066 

0 

X 

59 

5 

10 

1066 

0 

Y 

60 

5 

10 

1066 

0 

z 

6i 

5 

10 

1333 

0 

X 

62 

5 

10 

1333 

0 

Y 

63 

5 

10 

1333 

0 

Z 

70 

Super 

,10 

800 

0 

X 

71 

Super 

!io 

800 

0 

Y 

!  72 

Super 

'10 

800 

0 

2 

! 

Super 

lio 

1066 

0 

X 

74 

Super 

,10 

1066 

0 

Y 

!  75 

Super 

10 

1066 

0 

Z 

i  76 

Super 

10 

1333 

0 

X 

i  77 

Super 

.10 

1333 

0 

Y 

.  78 

Super 

.10 

J _ 

=  1333 

0 

Z 

Plus  3  Superohu'ge  and  i  Charge  5  sig^ters 


Part  V.  Stabilily  on  soft  sand. 


j  Serial 

L 

Charge 

j  Boobs 

I 

QB  I 

w  ! 

Trav, 

CO 

'  Super 

10  1 

1333  i 

0 

86 

;  Super 

10 

800  ' 

°  i 

Note:  Serials  2^30,  49~54  and  voto  included  in  the  original 

Plan  of  Test  to  allow  for  borrol  to  barrel,  varlatloa  but  were 
not  fired  (see  para,  1.4}« 
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B  1  It  is  convenient  to  consider  the  results  obtained  during  Parts  I,  III, 
IV  and  V  together  insofar  as  the  problem  of  vehicle  stabili-ty  is 
concerned. 


B  2  The  amount  of  residual  movement  of  the  vehicle  will  govern  the  consis¬ 
tency  of  the  location  of  the  fall  of  bcmb  in  the  impact  area  when  the 
mortar  is  not  relayed  betvmen  bombs, 

B  3  The  amount  of  residual  movement  was  therefore  determined  over  a  variety 
of  surfaces  and  on  a  variety  of  slopes  as  shown  below. 


Part  I 

Part  III 
Part  IV 
Part  V 


Preliminary  unmanned  firing:  vehicle  located  on  marram 
grass-covered  sand  dunes. 

Endurance,  from  a  manned  vehicle:  terrain  as  for  Part  I, 
Range  and  Accuracy;  vehicle  located  on  hard  level  ground. 
Stability  on  soft  drift  sand  slopes. 


B  4  The  vehicle  attitude  was  measured  by  means  of  an  inspector's  clino¬ 
meter  mounted  on  'Vee'  blocls  placed  on  4- inch  diameter  tubos,  one 
welded  oi  the  fore  and  aft  axis ,  and  the  other  transversely  at  the  ;  ront 
of  the  vehicle. 


B  5  The  changes  in  the  vehicle  attitude  and  the  resultant  calculated  error 
in  the  impact  area  are  shown  in  Table  B1 . 


TABLE  B1 

Record  of  Vehicle  Movements  and  liffects  on  Range 


Part 

No. 

Sequence 

of 

Recordings 

Serial  Noj 

/ 

Charge  | 

Trev. 

An^e 

L. 

Vehicle 

Attitude 

Accumulated 
Calculated  Error 
[n  Impact  Area 
(m)  ner  Serial 

Front 

Left  Side 

_ _ i 

_ A-. 

G 

1°^  A  .1 

_ i 

TT 

' 

Range 

Line 

I 

Before 

1 

- 1 - 

iu 

9 152  ill  75.6  ju 

1  il2 

21 .4 

After  2  bombs 

1 

1333 

5 

5600  Iu  10:  1  SlTS.I 

u 

1 

15 

22.3 

<10 

10 

n  ft 

It 

2 

897 

5 

U  10  3:i178.7 

u 

1 

17 

22.9 

<  10 

10 

n  ft 

It 

3 

^333 

PI 

UilOl  7';179.9 

u 

1 

1711  22.9 

<  10 

<  10 

It  ft 

tl 

4 

901 

PI 

U!lO;  8;l80.2 

u 

1 

17  il  22.9 

<  10 

<10 

It  ft 

tl 

5 

1333 

5 

u 

lOi  8  100,2 

u 

1 

17 

22.9 

Nil 

Nil 

It  II 

tt 

6^ 

895 

5 

UilOilO  180,8 

u 

1  ;17 

i  22.9 

<  10 

<  10 

m 

Before 

13 

u 

5 :31  '  98.2 

D 

6 

15jt111.2 

After  10 

bombs 

13 

1333 

5 

0!U 

5. 38  jl  00.3 

D 

6 

15IH11.2 

15 

Nil 

II  tl 

tl 

14 

910 

5 

0 

u 

5139  !ioo,6 

D 

6 

161:111.5 

<  10 

<  10 

II  It 

tt 

15 

1333 

5 

800  lU 

5145  102.4 

D 

6 

24 

!113.9 

<  10 

<  10 

II  It 

11 

16* 

910 

5 

800  iu 

5 .48  103.3 

D 

6 

27i;i14.3 

<  10 

<  10 

Before 

17 

u 

2|  3  36.5 

D 

8 

52 

157.S 

After  10 

bombs 

17 

[1333 

5 

1600  !U 

2!  7i!  37.7 

D 

8UA 

155.4 

■  15 

•  10 

tl  It 

tl 

18 

910 

5 

1600  IU 

2-  3^  36.5 

D 

8 

37 

153.3 

<10 

10 

tt  tl 

" 

19  1333 

5 

2400  |U 

21  1  35.9ID 

8 

37 

rl53.3 

<10 

<10 

tl  It 

tl 

20*'  910 

5 

2400  !u 

1  !57  S34.7 

D 

8 

34 

I52.4 

<  10 

<10 

Before 

21 

D 

7!57'i41.5'U 

2 

48 

1  50.0 

After  10 

bombs 

21 

1333 

5 

3200  iD 

7151  ‘139.7IU 

2 

52 

i  51.2 

16 

<10 

tl  It 

II 

22 

900 

5 

5200 id:  7153 ‘140.3  u 

2 

50  ;i  50.6 

<  10 

<  10 

•  n 

II 

23  1333 

5  4000  iD 

7l53'i40.3lu 

:2;54 

I  51.3 

<  10 

<  10 

II  II 

tl 

24*‘  900 

5 

4000  D 

7 ’53  140.3 'U 

2 .55 

52.1 

<  10 

<  10 

CaiPIDINTIAL 


Sequence 

of 

Recordings 


Left  Side 


III  Before 

Cont  After  10  15  01111)3 
Ml)  n 

II  II  n 
n  n  II 

IV  Before 

After  10  1)0011)3 
Before 

After  10  Bombs 
Before 

After  10  bombs 
Before 

After  10  bomba 
Before 

After  10  bombs 
Before 

After  10  bombs 
Before 

After  10  bombs 
Before 

After  10  bombs 
Before 

After  10  bombs 
Before 

After  10  bombs 
Before 

After  10  bombs 
Before 

After  10  bombs 
Before 

After  10  bomba 
Before 

After  10  bomba 
Before 

After  10  bombs 
Before 

After  10  bombs 
Before 

After  10  bombs 
Before 

After  10  bombs 
Before 

After  10  bombs 
Before 

After  10  bombs 
Before 

After  10  bombs 
Before 

After  10  bomba 
Before 

After  10  bombs 
Before 

After  10  bombs  1 


25 

25  1333  5 

26  900  5 

27  11333  5 
28*  900  5 

31 

31  800  1 

33 

33*  800  1 

34 

3ii.*  1066  1 

36 

36'»  1066  1 

37 

37  1333  1 

39 

39*  1333  1 
1*6 

46  1333  3 
48 

48*  1333  3 

40 

40*  800  3 

42 

42*  800  3 

43 

43*  1066  3 
45 

45*  1066  3 
70 

70*  800  S 

72 

72*  600  S 

73 

73*  1066  S 

75 

75*  1066  S 

76 

76*  1333  S 
78 

79*  1333  S 
61 

61*  1333  5 
63 

63*  1333  5 
58 

58*  1066  5 
60 

60*  1066  5 
55  ! 

55*  800 j  5 

57  ;  ! 

57  i  800 1  5  I 


Id 

4800  D 
4800  L 
5600  D 
5600  D 


.1  135 

■1  *34 
,1122  ! 
'll  1  I 
ill  1 
0i33 
10  33 
0  33 
10  31  1 
io|37  i 
!o!35 
10135  I 
|0'33i 
o;42i 
0*41  1 

j0j41  li 
0  39j; 

!o  451 
;o!4i 
jo  41 
lo  40 
0  20! 
0  24 
0|19 
0122 


0  22^ 
0  25 
0  23 
0  25 
o;i8 
0I22 
0*17 
0  17 
0  271 
0  22 
0  25 
0  2411 
0  25 ! 
0  22! 
0 191 
0  18 
0  19 
0  19 
0  25 
0  23 
0I23 
jo  121  ! 

0  22j 

io  19ji 
!0  16  i 
loliil' 
,0i  7!! 


28.3  ‘u  ! 
28.0 ju  1 
24.4 1 U 

18.1  U 

18.1  ,U 

9.9  U 
9.9  U 
9.9  U 

9.3  U 

11.1  lu 

10.5  u 

10.5  Uj 

9.9  U  I 

12.6  u; 

12.3iU! 

12.3lUi 

11.7''U| 

13.5|U 

12.3  U 
12.3lu! 
I2.0IU 

6.0|U 

/.2!U 

5.7!U 

6.6iu 

6.6iU 

7.5  U 

6.9  U 

7.5  U 

5.4  U 
6.6U 
5.1  iU 

5.1  U! 

8.1  !u 

6.6  U 
7.5|ui 
7.2IU 
7.5|U 

6.6lu 

5.7|U 

5.41U 

5.7IU 

5.7U 

7.5  U 
6.9  U 
6.9iU 

6.3IU 


9:49  j174.7  I 
9:38  '171.4  1 
9j37!l71-1  ' 
9)23  il66.9; 

9111  Si  63.3  I 

2  21  41.9 
2  21  I  41 .9 
2  21  1  41.9 
2  21  1  41.9 

2i21  j  41.9 
2; 20 1  41.6  i 
2|20j  41.6  I 
2I21  I  41.91 

2i40  47.6 
2j44  43.81 
2;  44  i;-C.8| 
2 144 1  48.8 j 


2:381 
2  37 


47.0! 

46.7  I 


—  •  -I'  I  I  T"—  •  ( 

2)37!  46.7 
21371  46.7 


2 '58  53.0 
2,58  53.0 
2; 59  53.3 
31  2;  54.2 
2  58  53.0 

2,58)  53.0 
2!22i  42.2 


7.5|U  2  27  43.71 
6.6lu  2127  43.7 

5.7|U  2i22  1,2.2 

5.41U  2il9  41.3 
5.7  ju  2)21  41.9: 

5.7  U  2*21  41.9  1 

7.5  U  2:26  43.4; 
6,9  U  2128  44.0  1 
6.9iU  2;26  1;3.4 

6.3  lu  2  25  45.1 

6.6  iu  2  124  42.8 

5.7!uj2  :25  43.1  j 

4.8|uj2.26  45.4; 

3.3  !u  ;  2  26  43.4  ! 
2.1  lu  2  126  43.4  i 
0.9 'U  '  2  22  42.2 


25  ‘  <  10 

<  10  :  15 

<  10  1  60 

<  10  j  10 

i 

Nil  i  Nil 

I 

<  10  i  Nil 
<10  ;  <  10 
<10  I  <  10 

<10  j  <  10 

<10  i  <  10 

<10  I  <10 

<10  Nil 
<10  <10 
<10  <10 
<10  <10 
<10  Nil 
<10  <10 
Nil  Nil 
<10  <10 
<10  <10 
<10  Nil 
<10  <10 
Nil  Nil 
<10  <10 
<10  <10 
<10  <10 
<10  Nil 
<10  <10 
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TABLB  HI  (  Continued) 


Part 

!lo. 

Sequenoe 

of 

Recordings 

• 

0 

•H 

rn 

QE 

4 

I 

1 

0 

Trav. 

AngLei 

Vehicle  Attitude 

Accumulated 
Calculated  Error 
In  Impact  Area 
(m)  uer  Serial 

.4.  . 

L‘4 

.  A 

Range 

Line 

D 

Before 

85 

2 

H 

3 

10  !56.3 

u 

8 

38 

153.6 

H 

After  3  bombs 

85 

1333 

5 

3200 

2 

57  1 52.7 

u 

8 

29 

150.9 

25 

20 

After  7  bombs 

1333 

S 

3200 

2 

42  48.2 

u 

8 

28 

150.6 

60 

20 

After  3  bombs 

* 

1333 

S 

3200 

2 

40  47.6 

u 

8 

18 

147.6 

60 

50 

Before 

86 

3 

29  62.0 

u 

8 

9 

1^A.9 

After  2  bomba 

86 

800 

5 

3200 

3 

21  j59.6 

u 

8 

3 

143.1 

<10 

<  10 

After  3  bombs 

«« 

800 

S 

3200 

3 

17  158.4 

u 

8 

2 

142,8 

<  10 

<10 

■ 

After  7  bombs 

800 

s 

3200 

3 

12  I56.9 

u 

7i58 

141.6 

<10 

15 

^Vehicle  position  changed  after  tliis  Serial. 
♦•Vehiole  was  found  to  have  moved  2  inches  sidenays. 


B  6  The  significance  of  the  results  shown  in  the  foregoing  table  can  best  be 
evaluated  by  considering  Range  Table  parameters  for  the  service  charges 
(Charge  5,  Mk.1  system.  Charge  6  Mk.2  system)  (Temporary  Range  Tables 
Ref.  A&B/51/02  dated  29th  July,  I965):- 

At  a  QE  of  880  mils,  5.9  mils  variation  in  QS  represents  10m  in  range. 

At  a  ^  of  1333  mils,  1,lf  mils  variation  in  QB  r^resants  10m  in  range. 

The  90^  prcibabllity  sones  under  ideal  conditions  of  firing  are  range 
145m,  breadth  5Cto. 

B  7  It  can  be  deduced  from  the  results  shown  in  Table  B1  that  veliiole  sta¬ 
bility,  viien  the  8lmm  mcartar  is  being  fired,  depends  on  Uie  surface  of 
the  ground  on  which  the  vehicle  is  located  and  the  angK^  of  tilt  at  which 
it  is  sited,  and  that  the  significance  of  the  effect  of  vehicle  movement 
on  the  performanoe  of  the  mortar  varies  inversely  on  the  range  and  that 
at  long  ranges  (low  ^)  it  seems  probable  that  no  signifioant  effect  on 
the  balllstio  performanoes  of  the  mortar,  duo  to  vehicle  movomont,  is 
likely  to  ooour. 

B  8  Another  factor  which  shcwld  bo  taken  into  ocnslderaUon  is  that  tho  per¬ 
mitted  tderanoe  for  accuracy  of  the  C2  si^t  is  -2  mils.  Inis  is 
greater  than  any  rcsiduai.  veliiclo  movemont  reoordod  during  Part  IV  and 
mayocplain  why  greater  oonsistency  was  obtained  during  the  firing  of 
10  bombs  when  no  releying  took  plaoe  between  bombs  in  a  serial  of 
10  bombs  (soe  para.  3.4.3.  Table  2). 

B  9  Hull  Movements. 

9.1  During  the  Range  and  Accuracy  serials  (Part  IV),  hull  movements  wero 
rooordod  by  means  the  scribe-plate  technique. 

9.2  Aluminium  plates  3f  inches  by  3^  inches  were  attached  to  the  side  of 
tho  vehicle  hull  over  the  front  and  rear  road  wheels. 

9.3  stout  stool  stanohiOD  was  fixed  to  the  ground;  a  hard  steel 
spring  loaded  soriber  attached  to  the  stanohlcn  was  adjusted  to  bear 
ou  the  surface  of  the  aluminium  plates. 

9.4  TThen  tho  mortar  was  fired,  the  pattern  of  the  vehicle  bull  movement 
was  reoorded  by  tho  steel  scribe  on  the  aluminium  plate. 

9.5  For  the  results  see  the  Annex  to  this  J^>pendlx. 


COtPlICTITIAI. 


CCMFIPamAL 


KBPOBT  TR..30 
APRBKPn  B 
Sheet  4 

9.6  It  vdll  he  seen  that  the  maxltnum  vertical  movement  of  the  vehicle 
during  firing  was  approximately  0,4  inches  and  that  the  angular 
movement  of  the  vehicle  during  firing  vfaa  only  6  mils,  the  effect 
of  whioh  is  insignifioeint. 

9.7  The  residual  movements  of  the  vehicle  due  to  firing  are  too  small 
to  reoognise  on  the  vehicle  movement  diagreuns.  As  vrill  be  seen 
from  Table  B1  the  residual  movements  were  small  and  would  liave  an 
insignificant  effect  on  range  and  accuracy, 

B  10  The  velocities  were  recorded  during  Serials  85  and  86  by  means  of 

EVA  equipment.  The  results  are  shorn  in  Table  B2  below. 


TABLE  B2 


Serial 

MV  (f/s) 

SP  (f/s) 

Spread  (f/s) 

85 

908 

3 

11 

86 

901 

2 

9 

Mean  of  R  &  A  Serials 

900 

_ 

(31  -  78)  (Part  IV) 

3 

9 

In  view  of  the  similarity  in  the  results  obtained  during  Serials  85  and 
86,  and  those  cfctained  during  the  Range  and  Accuracy  Serials,  it  is  con¬ 
sidered  that  ground  on  -^ch  the  vehicle  is  located  has  no  effect  on  the 
internal  balliatio  performance  of  the  vehicle-mounted  mortar. 
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ALUMINIUM  PLATES  WERE  FITTED  ON  THE  LEFT  SIDE 
OF  THE  VEHICLE  ON  THE  HULL  ABOVE  THE  FRONT  AND 
REAR  ROAD  WHEELS.  HULL  MOVEMENTS  WERE  RECORDED 
BY  MEANS  OF  STEEL  SCRIBERS,  FITTED  TO  SUBSTANTIAL 
STANDS,  ACTING  UPON  THE  ALUMINIUM  PLATES. 

THE  RECORDS  FOR  CHARGE  3,  5  &  SUPER  ARE  SHOWN  BELOW 


SERIAL 

CHARGE 

'  QE 

;  (mils) 

FRONT 

REAR 

42/4 

3 

800 

F 

45/4 

1066 

F 

S'^ 

s-^ 

48/2 

1333 

S'”’' 

• 

55/2 

5 

800 

/®  - 

F  '  S 

58/6 

1066 

F  N 

6I/6 

1333 

F 

(J'' 

72/1 

SUP 

800 

s/ 

73/4 

1066 

ccj 

s  /  ^F 

S  F 

\ 

76/3 

1333 

\  / 

rf 

Cq\ 

S"^^F _ 

S  =  START  F  =  FINISH  SCALE  l/l 
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DR.  M.A.  EIiWOOD.  A.P.R.B. 


Subjective  aaseaaments  were  made  of  tdLeranoe  for  the  foroea  applied  to 
the  human  body  (fingera,  feet  and  kneea),  by  parta  of  the  mounting  where 
men  were  likely  to  be  in  contact.  The  reaulta  ‘cf  previoua  maaaurementa 
of  aooelerationa  were  available  to  identify  the  probable  trouble  apota. 

The  firing  of  Charge  5  applied  foroea  to  the  feet  of  peraonnel  standing 
on  the  platform  or  the  comers  cf  tiie  mount.  These  are  unlikely  to 
have  any  deleteidoua  effect  and  were  described  as  having  less  effect 
than  the  foroea  applied  to  the  feet  Then  bedding-in  a  mortar  on  the 
ground, 

Durang  the  firing  of  Charge  5  a  brief  survey  was  made  of  sites  where 
personnel  (particularly  extra  passengers)  could  make  contact  with  the 
mounting.  On  an  acute  basis  it  would  seem  that  personnel  sh>xild  be 
warned  not  to  kneel  on  'ttie  front  comer  of  the  mounting  under  the 
nuzzle, 

Por  details  see  Jmnox  to  this  ^pendlx. 
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Sunmaiy  of  Subjective  Aaaeaament  of  Aooelerationa  during  Part  II 


Summaiy  o 


Serial 

QB 

Charge 

Traverse 

i 

Bomb 

Subject 

!  Site 

Bodily 

Contact 

1 

Padding 

j  Remarks 

i 

7 

1333  mils 
3 

0  mils 

1  to  3 

1  to  2 

3 

4  to  6 
4  to  6 
4  to  6 

4  (Loader) 
3  (Layer) 

3 

1  (Layer) 

2  (Loader) 

5 

ELatxom 

H 

Rear  Comer 
Platform 

It 

Rear  Comer 

Feet 

If 

It 

n 

N 

H 

Nil 

n 

» 

It 

" 

. 

Aoooptable 

”  1 

« 

"  1 

a  i 

'  n  1 

i 

8 

931  mils 

3 

0  mils 

1  to  3 

1  to  2 

3 

4  to  6 
4  to  6 
4  to  6 

4  (Loader) 
3  (Layer) 

3 

1  (Layer) 

2  (Loader) 

5 

Platform 

M 

Rear  Comer 

Platform 

n 

Rear  Comer 

Feet 

R 

N 

Iff 

Iff 

tt 

Nil 

R 

- 

a 

a 

L 

j 

Acceptable  j 

R 

1 

R 

N 

R 

9 

1333  Jnlls 
4 

800  nils 

1  to  3 

1  to  2 

3 

4  to  6 
4  to  6 
4  to  6 

4  (Loader) 

3  (Layer) 

3 

1  (Layer) 

2  (Loader) 

5 

Platform 

H 

Rear  Comer 
Platform 

tt 

Rear  Comer 

1  " 

Acceptable 

"  ! 
R 

H 

R 

R 

10 

895  mils 

4 

800  mils 

1  to  3 

1  to  2 

3 

4  to  6 
4  to  6 
4  to  6 

4  (Loader) 

3  (Layer) 

1  (Layer) 

2  (Loader) 

5 

Platform 

a 

Rear  Comer 
Platform 
a 

Rear  Comer 

Feet 

II 

Iff 

" 

Iff 

R 

Nil 

R 

R 

n 

n 

R 

Acceptable 

R 

R 

R 

n 

R 

11 

4  (Loader) 

natform 

Feet 

Nil 

Aooep table 

1333  mils 

3  (Layer) 

n 

R 

R 

R 

5 

3 

Rear  Comer 

n 

R 

R 

800  mils 

1  (Layer) 

Platform 

R 

R 

R 

4  to  6 

2  (Loader) 

• 

R 

R 

R 

4  to  6 

5 

Rear  Comer 

R 

R 

R 

12 

1  to  3 

4  (Loader) 

FLatform 

Feet 

Nil 

loo-table 

895  mils 

1  to  2 

3  (Layer) 

n 

R 

R 

R 

5 

3 

3 

Rear  Comer 

R 

R 

R 

800  mils 

4  to  6 

1  (Layer) 

Platform 

R 

R 

R 

4  to  6 

2  (Loader) 

m 

R 

R 

R 

4  to  6 

5 

Rear  Comer 

R 

R 

R 

Se^al 


QB 

Charge 

Traverse 

Bomb 

26 

1 

2 

5 

3 

4 

6 

• 

7 

8 

9 

10 

27 

1333  mils 

1 

3600  mils 

2 

3 

4 

5 

6 

7 

1 

►6  to  10 

N0!CB:  Subjeat  3  W' 
his  knee,  m 


NCnSI:  Subjeots  1,2  and  3  boots  D.M.8. 

Subjects  3  and  4  wore  llcAit  oivilian  shoes. 
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Simmaiy  of  Sub.ieotive  Aflaesament  of  Aocelerationa  during  Part  III 


:  Serial 

1  QB 

Charge 

Traverse 

Bomb 

Subject 

Site 

Bodily  Ccntaot 

Padding 

— 

Remarks 

26 

1 

3 

Platform 

Kiee 

Bubber  Fad 

Acceptable 

2 

3 

n 

Fingers 

Nil 

tt 

3 

3 

. 

tt 

Knee  -  lij^t 
pressure 

M 

11 

4 

3 

II 

Kiee  -  heavy 
pressure 

M 

e 

6 

3 

Front  Comer 

Foot  -  li^t 
pressure 

tt 

tt 

• 

7 

3 

n  M 

Foot  -  heayy 
pressure 

tt 

tt 

8 

3 

N  H 

Knee 

Bubber  Pad 

H 

9 

3 

It  tt 

Knee  -  minimum 
pressure 

Nil 

N 

10 

3 

n  II 

Kiee  -  moderate 
pressure 

II 

Unpleasant 

but 

Acceptable 

27 

1333  oils 

1 

3 

Front  Comer 

Foot  -  minimum 
pressure 

Nil 

Aoo^table 

5600  fflils 

2 

3 

II  N 

Foot  -  heavy 
pressure 

tt 

tt 

3 

3 

tt  tt 

Fingers 

tt 

tt 

4 

3 

tt  N 

Knee 

Subber  Fad 

N 

5 

3 

tt  tt 

Kiee  -  minimum 
pressure 

Nil 

Unpleasant 

but 

Acceptable 

6 

3 

tt  II 

Knee  -  moderate 
pressure 

tt 

Sll^t  pain 

I 

i _ 

7 

*8  to  10 

3 

Not 

tt  tt 

assessed 

IQiee  -  moderate 
pressure 

.’N 

Sll^t  pain 

HOTS:  Subject  3  More  li£^t  oivUlon  aboes.  He  had  two  layers  of  olothlng  over 
hla  knee,  luunely  thin  trousers  and  a  waterproof  OTergarmeot. 
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■fiUDioiiaiRy 

DR.  M.A»  ELwood.  A.P.R.B. 

D  1  After  firing  160  bombs  in  16  serials  of  10  bombs  in  1^  minutes  each,  the 
hearing  of  the  t\ra  men  v.ho  had  manned  the  mortar  in  Fy.432,  vrhile  v/earing 
Defenders  Ear  JQc,  3,  undervrent  no  detectable  change.  Their  eaxs  v/ero 
about  ten  inches  below  the  muzzl.e.  Two  cycles  of  audiometric  tests  v/cre 
commenced  l-g  and  6^  minutes  after  each  serial.  The  e3q)Osod  ear  ms 
tested  first.  For  the  timed  programme  see  Jbinex  1  to  this  Appendix  and 
for  the  results  of  the  audiomctric  tests  see  Annex  2,  audiograms  in  the 
range  of  1.5  to  6  K  c/s,  and  Annex  3  complete  audiograms  (0.25  to  8,0 
K  c/s). 

D  2  It  is  recoranended  that  manned  firings  continue  with  men  wearing 

Defenders  Ear  I-Ik,  3  unless  hearing  is  monitored  in  an  ecqpeidment  vdth 
other  forms  of  protection, 

D  3  It  should  be  emphasised  that  an  8l  mm  Ilortar  fired  from  tlie  ground  con¬ 
stitutes  a  hazard  for  unprotected  ears.  There  is  limited  evidence  viiich 
suggests  that  the  Defender  Ear  lilk.  3  will  give  adequate  protection  in 
this  situation.  The  existing  communication  headset  may  provide  seme 
protection,  but  there  is  too  little  evidence  to  assess  its  efficiency. 

D  4  The  subjects  were  No,  1,  the  Layer,  I/o  Parker,  No,  2,  the  Loader, 

Pte  Phipps,  both  of  2nd  Bn  The  Parachute  Regiment, 
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81  mm  HQRTAR  MOTOITED  IN  FV.4-32 
Timing  of  Experimental  Progrgjime 


r  '  — 

Serial 

Number 
of  Bombs 

Bomb  Timings 

Test  Cycle  Timings 

First 

Tenth 

First 

Secoiid 

13 

10 

10.02.00 

10.07.00 

14 

10 

10.15.30 

10.18.30 

10.23.30 

15 

10 

10.31.30 

10.34.30 

10.39.30 

16 

10 

10.47.00 

10.48.30 

10,50.00 

10.55.00 

17 

10 

11.03.30 

11.06.30 

11.11.30 

18 

10 

11.21.30 

19 

11.37.30 

20 

10 

11.56.30 

21 

12.12.30 

22 

10 

12.27.30 

12.30.30 

12.35.30 

23 

10 

12.44.00 

12.45.30 

24 

10 

13.03.30 

13.08.30 

25 

10 

13.18.30 

13.25.00 

26 

10 

13.33.30 

13.36.30 

13.41.30 

27 

10 

13.51.30 

13.58.00 

28 

10 

14.06.30 

14.09.30 

14.21 .30*« 

•Delay  in  programme  of  2^  minutes  and  later  made  up, 
••Pull  audiograms  taken  after  final  firings. 
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Complete  Andlograms  (in  db)  November.  1964. 


Subject 
and  EAR 

Date 

ig 

Frequency  K  c/s 

. . . 

■1 

0.25 

0.50 

1.50 

2.00 

3.00 

4.00 

6.00  1  8.Q0 

i  No.  1 

3  Nov 

15 

15 

15 

15 

20 

30 

55 

30 

25 

left 

11  Nov 

09.30 

5 

10 

0 

5 

10 

m 

55 

35 

25 

14..10 

15 

5 

5 

10 

20 

55 

45 

25 

14.22 

5 

10 

5 

5 

10 

25 

55 

40 

- 

30 

No.  1 

3  Nov 

— 

30 

25 

15 

10 

25 

15 

25 

0 

5 

RIGHT 

11  Nov 

09.30 

10 

10 

5 

5 

15 

10 

20 

5 

20 

14.10 

10 

15 

5 

10 

20 

15 

25 

5 

5 

14.22 

10 

15 

10 

10 

20 

10 

. 

25 

5 

10 

No.  2 

3  Nov 

— 

25 

15 

10 

5 

10 

10 

5 

0 

0 

LIFT 

11  Nov 

09.30 

0 

0 

-5 

-5 

-5 

0 

0 

5 

-5 

14.10 

5 

0 

0 

0 

5 

0 

5 

5 

-5 

14.22 

0 

.  .. 

0 

-5 

-5 

5 

5 

10 

-5 

No.  2 

3  Nov 

25 

25 

10 

15 

15 

10 

0 

5 

15 

RIGHT 

11  Nov 

09.30 

10 

-5 

-5 

0 

-5 

-5 

>5 

5 

10 

14.10 

0 

-5 

-5 

0 

-5 

0 

0 

10 

14.22 

0 

0 

-5 

5 

-5 

5 

L...  _ _ 

0 

10 
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iudlograma  fin  db)  in  the  Ranse  i, 5  to  6  K  c/s 


Subject  No.  2 


0930 

00 

5  10  20  55  35 

5  15  10  20 

5 

-5 

-5 

0 

0 

5 

0 

-5  -5 

-5 

5 

1002 

00 

5  10  25  55  35 

5  15  5  20 

0 

-5 

5 

5 

5 

5 

0 

0  0 

5 

5 

1007 

00 

'  0  5  25  55  35 

5  15  5  20 

-5 

0 

5 

5 

5 

5 

0 

0  5 

5  10; 

1018 

30 

5  5  25  55  45 

0  15  10  20 

0 

0 

5 

5 

5 

5 

-5 

0  -5 

0 

0 

1023 

30 

5  5  25  55  35 

515  5  20 

0 

0 

5 

0 

5 

5 

-10 

0  -5 

0 

1034 

30 

5  10  20  55  35 

5  20  10  20 

0 

0 

5 

5 

5 

5 

0 

0  -5 

0 

5> 

1039 

30 

5  5  25  55  40 

5  15  10  20 

5 

0 

5 

5 

5 

0 

-5 

0  -5 

0 

5 

1050 

00 

5  10  20  55  40 

5  15  10  20 

10 

-5 

5 

5 

5 

0 

0 

0  0 

5 

0 

1055 

00 

5  10  20  55  35 

5  15  10  25  10 

“5 

5 

5 

0 

0 

0 

0  -5 

5 

0 

1106 

30 

10  15  25  55  40 

5  20  10  25 

5 

-5 

0 

5 

0  10 

0 

0  0 

0 

0 

1111 

30 

5  10  25  55  45 

5  15  10  25 

5 

-5 

5 

0 

0 

5 

-5 

0  -5 

0 

0 

1123 

00 

10  15  25  50  40 

5  20  10  25 

0 

-5 

0 

0 

0 

5 

-5 

0  -5 

0 

-5 

1128 

00 

5  10  25  55  40 

5  15  10  20 

5 

-5 

0 

5 

5  10 

0 

0  0 

5 

0 

1139 

00 

5  15  25  55  40 

5  20  10  20 

5 

0 

5 

0 

5 

5 

0 

0  -5 

0 

5 

1144 

00 

5  15  25  55  35 

5  20  5  20 

0 

0 

5 

0 

5  10 

-5 

0  -5 

5 

5 

1158 

00 

5  10  25  50  40 

0  15  10  20 

0 

-5 

5 

5 

0  15 

-5 

5  -5 

0  10 

1203 

00 

5  10  25  55  40 

5  15  10  20 

5 

-5 

5 

0 

0 

10 

-5 

0  -5 

0 

5 

1214 

00 

5  10  20  55  40 

5  20  5  20 

0 

5 

5 

5 

5  10 

0 

5  0 

5 

5 

1219 

00 

5  10  25  55  40 

5  20  10  20 

-5 

-5 

5 

0 

0 

10 

-5 

5  5 

0 

0 

1230 

30 

5  10  20  55  40 

5  20  5  20 

0 

0 

5 

0 

5  15 

0 

5  -5 

5 

0 

1235 

30 

0  10  25  55  40 

5  20  5  20 

0 

-5 

5 

5 

5  10 

-5 

0  -5 

5 

0 

1247 

00 

5  10  20  55  45 

5  20  5  20 

0 

5 

5 

5 

0 

5 

0 

5  0 

0 

5 

1252 

00 

0  10  25  55  45 

5  20  10  25 

-5 

-5 

5 

0 

0 

5 

-5 

0  -5 

5 

0 

1303 

30 

5  10  25  55  45 

5  20  10  20  10 

0 

0 

0 

5  10 

0 

0  -5 

5 

0 

1308 

30 

5  10  25  55  45 

5  20  10  20 

5 

-5 

5 

5 

5 

5 

-5 

0  -5 

5 

0 

1320 

00 

5  10  25  55  40 

10  25  10  20 

-5 

-5  10 

5 

0 

5 

0 

5  0 

0 

5 

1325 

00 

5  10  25  55  40 

5  20  10  25 

-5 

-5 

5 

5 

0 

5 

0 

0  0 

5 

5 

1336 

30 

10  10  25  55  35 

10  20  10  20 

-5 

0 

5 

0 

5  10 

0 

0  0 

0 

5 

1341 

30 

10  10  25  55  35 

5  20  10  20 

-5 

-5 

5 

5 

0 

5 

-5 

0  -5 

0 

5 

1353 

00 

10  15  25  55  45 

10  20  10  25  20 

-5 

0 

0 

5  10 

0 

0  0 

0 

5 

1358 

00 

5  10  25  55  45 

10  20  5  25  10 

-5 

5 

0 

0 

5 

-5 

-5  -5 

0 

0 

1409 

00 

5  10  20  55  45 

10  20  1  5  25 

5 

0 

5 

0 

5 

5 

0 

0  -5 

0 

0 

JO. 

mfmuMmuniVJM 

10  20  10  25 

.O-rJ. 

0 

*!nii8  ^8  the  more  exposed  ear  and  uaa  tested  first. 
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PART  IV  DETAILED  R  &  A  RESULTS 

Bcmba:  8liiim  filled  HE  aubstitu^  fuzed  162  inert. 

Temperature:  controlled  at  TOT. 

Bomb  T/ei^t;  9.31  lb. 

Condition  x;  Fired  from  PV.452. 

y:  Fired  from  ground  mounting. 

z;  Fired  from  FV.432  -  no  relaying  betvveen  bombs  in  a  serial  of 
10  bombs. 


Serial 

(10 

bombs) 

Con¬ 

dition 

— 

Charge 

— 

QE 

w 

t 

Corrected  imd 
,  MV,  ;iw 
(f  a)  1 

Corrected 
Range  (m) 
at  MV 
Realised 

r 

md 

md 

w 

*r  O' 

(mortar 

lav;) 

Co 

31 

X 

1 

809 

327 

3 

931 

17 

2 

1.122 

0,816 

32 

y 

809 

320 

3 

885 

28 

1 

1.260 

0.725 

33 

Z 

809 

322 

3 

922 

14 

1 

0.855 

1.067 

34 

X 

324 

1 

795 

8 

2 

0.865 

1.058 

35 

y 

1074 

320 

2 

777 

6 

1 

0.875 

1.044 

36 

Z 

1077 

325 

1 

796 

15 

2 

0.905 

1  .01 2 

37 

mm 

1335 

322 

2 

467 

5 

2 

0.550 

1.663 

38 

1333 

320 

3 

455 

5 

3 

0.810 

1.127 

39 

1336 

321 

2 

465 

4 

2 

0.5it-5 

1.677 

40 

3 

80A 

505 

3 

2052 

20 

4 

1.010 

0.908 

41 

804 

505 

2 

2035 

12 

1 

1 .0^0 

0,882 

42 

804 

506 

2 

2054 

10 

2 

1.0X 

0.915 

43 

1071 

510 

2 

1794 

15 

4 

0.935 

0.978 

44 

y 

1071 

506 

2 

1750 

10 

2 

1.015 

0.904 

45 

a 

1072 

505 

3 

1759 

21 

3 

0.955 

0,960 

46 

X 

1342 

500 

1 

1X9 

4 

1 

0.765 

1.195 

47 

y 

1340 

495 

3 

996 

7 

3 

0.760 

1.207 

48 

z 

1342 

501 

1 

1X1 

2 

2 

0.840 

1,092 

55 

X 

5 

803 

828 

2 

4575 

23 

6 

0.890 

1.028 

56 

y 

803 

822 

3 

4516 

21 

10 

0.9X 

1.017 

57 

z 

803 

828 

2 

4536 

15 

5 

0.920 

0.997 

58 

X 

1070 

828 

2 

3723 

21 

4 

1  ,a;.0 

0.880 

59 

y 

1070 

822 

2 

3653 

60 

3 

1.075 

0.853 

60 

z 

1070 

850 

3 

3755 

16 

4 

1.025 

0.894 

61 

X 

1337 

829 

1 

2267 

16 

10 

o.ec5 

1.037 

62 

y 

1337 

825 

3 

2224 

16 

8 

0.925 

0.990 

63 

Z 

1337 

828 

2 

2270 

10 

7 

0,875 

1.047 

70 

X 

Super 

803 

899 

3 

5079 

34 

24 

0.895 

1.021 

71 

y 

803 

891 

4 

5041 

62 

27 

0,885 

1.033 

72 

z 

803 

898 

2 

5094 

27 

7 

0.885 

1.036 

73 

X 

1069 

902 

4 

4375 

37 

34 

0.885 

1.035 

74 

y 

1069 

894 

3 

4360 

62 

31 

0.865 

1.060 

75 

Z 

1069 

901 

3 

4346 

16 

12 

0.9X 

1.018 

76 

X 

1337 

905 

4 

26(^ 

21 

7 

0.785 

1.164 

77 

y 

1337 

894 

4 

2538 

46 

8 

0.855 

1.071 

78 

*  I 

1357 

904 

3 

2558 

23 

12 

0,836 

1.105 

These  results  were  prepared  by  the  Applied  Ballistics  Department  of  the 
Ordnance  Board  and  are  fully  corrected. 
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HRAVBRSB  KFFCRTS 


The  detailed  results  are  as  follov7s; 


Vehicle  Attitude 

i. 

Ooourrenoe 

Front 

i  Left  Side 

u 

BBsERHI 

Mean 

rnzi 

T) 

lZ 

[Qj 

180011600 

2400 

3200  ;aooo 

Before 

c 

j  Level; 

Ci  . 

5 

h 

■1 

4 

5 

8 

rri 

Serial 

31 

Vc 

j  Level 

4 

4 

4 

4 

1 

4 

5 

5 

4 

c 

u 

7 

30  il33 

D 

18 

30 

329 

8 

8 

9 

H 

4 

6 

6 

Vc 

u 

7 

30  '133 

D 

18 

30 

329 

L _ 

6 

5 

5 

■ 

9 

6 

6 

6 

After 

c 

j  Level 

- 

5 

5 

4 

3 

3 

6 

^  “  "^'"1 

7 

5 

Serial 

66 

Vc 

1  Level 

1 

j4 

4 

4 

4 

4 

3 

5 

6 

4 

c 

11 

3  ;196! 

D 

12 

16 

21816 

7 

7 

6 

6 

7 

17 

8 

Vc 

11 

3|l96j 

D 

12 

16 

218 

6 

8 

7 

10 

6 

7 

7 

After 

c 

1  Level 

' - 

4 

5 

— 

5 

4 

6 

7 

6 

5 

Firing 

Com- 

Vc 

1  Level 

i 

8 

8 

5 

4 

4 

5 

4 

6 

pleted 

c 

u 

9 

30jl69ib  16 

2 

00 

CM 

6 

4 

8 

8 

6 

17 

11 

8 

Vc 

u 

9 

— 

30':169!u  il6 

2 

285  i4 

8 

7 

6 

5 

4 

10 

5 

6 

•>0  =  cloctovise 
VC  *  anti-olockvd.8e. 


On  level  ground  the  mean  effort  at  ei^t  points  of  traverse  vro.3  j  Ibf 
both  olockvdse  and  anti-oloclndse. 

On  a  severe  slope,  the  mean  efforts  were  8  Ibf  clockvdse  and  6  Ibf 
anti-clocksdse . 

After  allovdng  for  the  adverse  weather  conditiciiSi  either  blovm  sand  or 
rain  over  a  period  of  10  days,  it  is  evident  that  the  traverse  system 
behaved  satisfactorily. 
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The  amounts  of  barrel  clamp  movement  which  occurred  during  the  firing  of  each 
bomb  in  Serials  1  to  6,  and  during  the  firing  of  10  bomba  in  each  of 
Serial s  13-86  are  shown  below. 


Notes  35io  standard  setting  for  the  barrel  olasnp  closing  effort  is  3'--35  Ibf, 
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D::)n?:2CTS 

A  list  of  the  defects,  other  than  those  v/hioh  occurred  to  the  C2  sights,  in  the 
order  in  v/hich  they  ocouired  is  given  below: 


Item 

No. 

Occurrences 

Part 

Serial 

After 

«  •  • 

Bombs 

1 

Hatch  padding  became  partially  detached. 

III 

17 

108 

2 

10  mil  clockwise  movement  of  azimuth  ring. 

19 

118 

3 

Three  of  the  locking  studs  on  azimuth  ring  support 
loose. 

19 

118 

4 

20  mil  clockwise  movement  cf  azimuth  ring. 

25 

178 

5 

Azimuth  ring  support  loose,  five  out  of  six  locking 
studs  missing,  (Azimuth  ring  support  \ms 
re-fastened  by  fin  studs.) 

XV 

48 

288 

6 

Azimuth  ring  moved  3  mils  anti-clodovise. 

V 

85 

298 

7 

The  cross  levelling  handviie^  vjas  considered  very 
loose  but  functioned  correctly. 

85 

298 

8 

Mortar  heading  plate  moved  2  mils  anti-clockvri.se 

85 

00 

ON 

CM 

9 

Throwovor  link  pin  handle  sli^tly  loose. 

85 

301 

10 

Mortar  heading  plate  moved  clockwise  5  mils 

86 

303 

11 

Mortar  heading  plate  moved  clockwise  3  mils 

86 

304 

12 

Small  amount  of  metal  removed  from  tq)  of  eleva¬ 
ting  screw  to  prevent  fouling  in  the  yoke  of  the 
barrel  clamp. 

IV 

45 

353 

13 

Mortar  heading  plate  moved  slightly. 

72 

368 

14 

fin  studs  slightly  loose  (see  item  5) 

78 

407 

15 

All  traverse  gearbox  holding  down  briLts  found  to 
bo  loose. 

56 

458 

16 

During  the  post  trial  inspection  it  was  fcund 
that  the  felt  seal  betv/een  the  platform  and  the 
base  had  permitted  the  ingress  of  a  considerable 
quantity  of  sand. 

_ 

I 

The  terms  "azimuth  ling",  "voliicle  heading  plate"  and  "mortar  heading 
plate"  may  be  confusing.  It  is  hoped  that  the  diagram  shovai  overleaf 
will  provide  the  necessary  clarification. 
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Adapter  base  bolted  to  hull* 

Adapter  turntable. 

Adjustable  azimuth  ring  of 
6,400  mils  fitted  vdth  screw 
lock. 

Vehicle  heading  plate  fixed 
through  a  centre  pivot  to 
adapter  base. 

ilortar  heading  plate  fixed  to 
bumtable  and  provided  vdth  a 
small  amount  of  adjustment  to 
enable  it  to  be  zeroed  during 
installation  of  the  adapter. 
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DEFECTS  TO  02  SIGHTS 


J  1  Bomba  as  indicated  bolov?  were  fired  vdth  the  respective  C2  sights; 


Sight  No. 

_ Charge  _ i  .  _ 

1 

? 

.-4  i.  ■3-. 

Super  1 

82 

101 

60 

32 

IfO 

— — J 

12  !  180 
!  65 

1 

0  1 

J  2  The  follovdng  incidents  happened  to  the  sights. 


— 

Sight 

No. 

Detail 

Part 

. 

Serial 

lifter 

•  •  • 

Bombs 

82 

Sigjit  jumped  in  traverse  15O  mils. 

II 

9 

26 

Eubber  eye  piece  came  off. 

III 

21 

127 

Elevation  acrev;  and  traverse  control  sli^tly 
stiff  in  several  places. 

III 

26 

184 

Hfevation  locking  lever  accidentally  damaged 
during  the  removal  of  ttie  sight  from  the  mounting. 

IV 

48 

284 

101 

Sight  fell  off. 

V 

05 

6 

Bubber  eye  piece  came  off. 

rv 

45 

65 

Sight  became  partially  unlatched. 

IV 

70 

Si^t  became  wholly  unlatched. 

IV 

70 

75  ! 

Lena  on  telescope  became  damaged  (exchanged  for 
one  off  sight  82). 

IV 

7= 

103  I 

J  3  D.I.  Arm  (PCi)  Inspection. 

The  sights  were  inspected  by  D.I.  Arm  after  the  trial  \vhen  it  vias  dis¬ 
covered  that  both  si^ts  suffered  a  common  failure  in  that  the  oleva- 
ticn  and  azimuth  worm  shafts  were  bent. 

For  D.I.  Arm  report  see  Annex  1  to  this  Appendix. 
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REPORT  BY  D.I.  MUf  (EIRE  CQJIROL  INSTEPimTS  BRANCH) 

CM  ms  C2  sights',  DBCESER.  1964» 

1 .  PKELIICNAJIY  VISUAL  BXiatlMATIQI. 

1 .1  Serial  No.  82. 

ELevation  -  looking  lever  thread  sheared,  alloiving  excessive  play  and 
haold-ash  hetueen  ijorm  and  wheel. 

Azimuth  -  locking  screvr  dented,  azimuth  knob  bruised. 

Telescope  -  prism  loose  in  mount.  O.&.  end  of  telescope  dented, 

1 .2  Serial  No,  iO'l. 

Azimuth  -  tfing  nut  of  locking  screw  fractured. 

Dovetail  -  end  bruised, 

Li^t  source  illuminating  cross  level  -  brackets  loose, 

2.  SFECIPICATia^  TEST  ( PRICE  TO  BBE/JOgH  CNLY^, 

Eor  the  purpose  of  testing  Sight,  Serial  No,  82,  it  v.-as  necessary  to  borrow 
the  fdLlovdng  parts  from  Sight  Serial  No.  236; 


Telescope 

Elevation  locking  lever 


Loaf  spring  ) 
Nasher  ) 
Ball  Retaining  Plate  ) 


Missing  from  sight  on 
arrival  at  F.C.I. 


Results  of  these  tests,  including  scale  setting  errors  are  shorm  at  Sheets 
3  and  A  of  this  Annex. 


3,  PHYSICAL  EXi'AlINiJICT^. 

PdlovTing  the  specification  tests.  Sight,  Serial  Nos  82  and  101,  vrere  dis¬ 
mantled  for  physical  examination, 

Rosulta  of  Examination. 

3,1  Serial  No,  82. 

3.1 .1  Elevation  T/orm  wheel  -  the  teeth  showed  no  apparent  signs 

of  wear  or  damage. 

"orm  shaft  -  this  was  bent  -  see  sheets  5  and  6 
for  details  and  graph, 

3.1.2  Azimuth  V7oim  vjheel  -  the  tops  of  -the  teeth  ohm/ed  slight 

wear,  but  no  apparent  damage, 

T'orm  shaft  -  this  was  bent  -  see  sheets  5  and  6 
for  details  and  graph. 
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3«1.3  Telesoope  The  honding;  betv/een  prism  and  mount  had 

fractured,  and  the  prism  was  badly  chipped. 
From  examining  the  telescopes  of  both  sights 
it  was  noted  that  the  undamaged  prism  mounting 
was  to  drawing  No.  A376610,  which  is  of  a 
stronger  design  than  that  of  the  ma.int  ■which 
suffered  a  fractured  bond,  Dravd.ng  No.  A30331S» 
See  Sheet  7« 

3*2  Serial  No.  101 


3.2.1  Elevation 


3.2.2  Azimu-th 


3.2.3  Telescope 


■VTorm  -v-heel  -  this  shovjed  no  apparent  wear  or 
damage. 

.rorm  shaft  -  this  was  bent  -  see  sheets  5  and  6 
for  details  and  graph, 

’vTorm  wheel  -  this  showed  no  apparent  wear  or 
damage. 

”orm  shaft  -  -this  was  bent  -  see  sheets  5  and  6 
for  de-tails  and  graph. 

No  apparent  damage  (see  sheet  7  for  method  of 
mounting  prism). 


It  was  noted  that  Si^ts,  Serieil  Nos,  82  and  101,  were  returned  to 
F.C.I.  Branch  vdLth  the  telescopes  interchanged. 
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HSSULTS  OF  TESTS  TO  SEBC.  CA-A143 

.  ISSUE  3  (CAWiDIiH  /JUIY') 

Specn. 

Description 

Result  of  Test 

Para  No. 

of  Test 

Serial  No,  82 

Serial  No.  101 

4.2,1 

Magnification 

X  1.75 

X  1 .8 

'  X  1.8  i  59? 

4.2,2 

Field  of  view 

183  mils 

183  mils 

:  180  mils  i  5^ 

4.2.3 

Definition 

Satisfactory 

Satisfactory 

'  No  apparent  dis- 
1  tortion  over  § 
i  of  field  of  view 

1  (minimum) . 

4.2.4 

Eyepiece  focus 

Vertical  -1.5 

Vertical  -1 

-0.75  to  -1.0 
Dioptre. 

4.2.5 

Verticality  of 
Reticule 

Within 

tolerance 

Within 

tolerance 

±2  mils. 

4.2,6 

Parallax 

Slight 

Nil 

No  apparent  move¬ 
ment  at  100  yards 
^10  yards. 

4.2.7 

Cdlimation  (a) 

(b) 

(c) 

Satisfactory 

Satisfactory 

Within 

tdleranoe 

Satisfactory 

Satisfactory 

Within 

tolerance 

No  apparent 
displacement. 

No  apparent 
displacement. 
ilO  mils. 

4.2,8 

Plumb  travel 

Satiafactory 

Satisfactory 

2  mils. 

4.2.9 

Horizontal  trave^ 

Q 

Q 

90° 

180° 

270° 

360° 

-3.5  mils 

0 

+2,9  mils 

0 

-4.4  mils 

0 

+5  mils 

0 

-2  mils  throughout 
one  full 
revolution. 

4.2.10 

4.2.11 

Azimuth  error  ) 
Elevation  error; 

See  sheet  4 

)-2  nils  inclusive 
)  of  hacklash 

CM 

• 

CM 

• 

Azimuth  Micrometer 

Satisfactory 

Satisfactory 

4.2.15 

Levels,  Vials 

Cross  Level 

1^  graduations 

Cross  Level 

3  graduations 

graduation 

1 

1 

[Light  transmission 

l 

1 

79?5 

839? 

Note;  l!yepiece  focus.  Due  to  the  design  of  this  component  the  focus 
increases  from  left  to  ri^t  of  the  vertical  position,  to  the 
extend  of  ^  dioptre  on  No,  82  and  §  dioptre  on  Ko,  101, 
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Scale 

Setting 

(MUliemes) 

Serial  No.  82 

Serial  No,  101 

DEPARTOEE  EROI': 

SCIJJS  SBTTIN& 

■  - 

Increasing 

Reading 

Decreasing 

Reading 

Backlash 

Error 

:  Increasing 
i  Reading 

Decreasing 

Reading 

Backlaah  J 
Error  i 

0 

0 

+0.4 

0.4 

1  0 

+0.55 

800 

+0,2 

+0.65 

0.45 

0 

+1.2 

1.2 

1600 

+0.3 

+0.9 

0.6 

-0.6 

+0.2 

0.8 

2400 

+0.25 

+0.5 

0.25 

-0.85 

+0.5 

1.35 

3200 

+0.3 

+0.55 

0.25 

-0.75 

-0.15 

0.6 

4000 

+0.1 

+0.6 

0.5 

-1.2 

-0.4 

0.8 

4800 

-0.55 

+1.1 

1.65 

-1.0 

-0.4 

0.6 

5600 

-0.35 

+0.4 

0.75 

-0.55 

+0.1 

0.65 

6400 

0 

+0.45 

0.45 

0 

+0.45 

0.45 

Mortar  Scale 

mm 

600 

-0.6 

1.05 

0.55 

800 

0 

0.45 

0.4 

1200 

-0,6 

0.9 

0.45 

1600 

-0,8 

0.6 

1.0 

J 

Machine  Gun  Scale 

■H 

-200 

+0.1 

+0.55 

0.45 

+0.6 

-0.2 

WM 

0 

0 

+0.2 

0.2 

0 

-0.4 

200 

+0.15 

+0.2 

0.05 

-0.1 

-0.4 

■M 

400 

+0.1 

+0.2 

0.1 

-0.35 

■M 

600 

+0.3 

+0.4 

0.1  1 

■B 
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Sheet  5  DETAILS  Cg  BHTDIN&  OP  7J0BM  SHAFTS  CF  C2  SIGHTS 

SERIAL  NOS.  82  AtID  101 


Dimensions  in  inches. 

Ccmponents  were  held  at  the  shaded  portion  in  a  precisely 
set  collet  and  rotated  until  maximum  deviation  from  a  true 
axis  'XX'  at  position  'S'  was  located.  Intermediate 
amounts  of  deviation  7fere  then  noted. 


Position  A  is  at  collet  face 
Position  B  is  0,15  from  collet  face 
Postiion  C  is  0,52  from  collet  face 
Position  D  is  0.925  from  collet  face 
Position  E  is  1.550  from  collet  face 


Position 

Serial  No.  82 

Serial  No,  101  ! 

Elevation 

Azimuth 

Elevation 

A.zimuth  1 

A 

0 

0 

0 

0  i 

B 

.0002 

.0011 

.0010 

,0009  i 

C 

.0010 

.0021 

.003A 

.0019 

D 

.0015 

.0023 

.00A8 

.0015 

I  S 

.0022 

.0026 

.0062 

_ 

.0011 

CONPIDTNTIAl 


cmpiDEtmAL 


Deviation 

(inches) 
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Sheets 


.003 

.002 


Serial  No.  82 
Elevaticn 


.001 


0  I  -  - _ 

abode 


.003 ' 

.002 

.001 


ABODE 


.006  • 

i 

.005] 

I 

.OOif 

.003 

.002 

.001 


Serial  No.  82 
Azimitti 


Serial  No^  101 
Elevation 


.002  I 

I 

.001  I 


Serial  No.  lOt 
Azimulh 


0  I _ _ 

ABODE 


OONPIDMTIAL 


Ca}7IDSWTi;>L 


KEPCRT  TR«80 
■ftPFEiroiX  J 
ANNSX  1 

Sheet  7  SKETCHES  lUASSTBJjmG-  MAJOR  DIFFERMCES 

Bm'liBN  T^TO  TYPES  OP  PRISM  MOUHTTOCS 
see  Para  3.1.3. 


PIS,  1 


Dravdng  A305319  dated  10.4.63 


PIS.  2 


DravAng  A376610  dated  28.6.63 
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mSCSLL^EOJS  NOTHS 


K  1  Misfire . 

During  Part  IV  a  misfire  occurred.  The  correct  drill  was  applied  and 
the  firing  pin  was  ranoved  without  disturbing  the  mortar.  The  bomb 
was  then  safely  extracted  by  the  special  tool  developed  by  the  Trial  and 
Development  Wina  School  of  Infantry, 

The  misfire  was  found  to  be  a  genuine  failure  of  the  primary  cartridge. 

K  2  Buffers. 

The  movement  of  the  buffers  was  checked  by  the  aid  of  plasticine  that 
no  bottoming  occurred  and  was  measured  on  three  occasions. 


Serial 

Downward  Movement 

Bun  cut  of 

of  Mountir.K  Buffers 

Barrel  Buffer 

kk 

0.125in 

0,25in 

62 

0.20  in 

0.375in 

57 

0.55  in 

. . 

0.3  in 

K  3  Ihrowover  Link 

Throu^out  the  trial  the  throwover  link  was  forward  at  QBs  of  800  mils 
and  baok  for  QBs  of  i066  and  1333  mils. 
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SQUIPM35NT  DSTAILS 
Vehicle;  PV.432  W7  No.  03  M  76 

8limn  Mortar  used  in  PV,432  L1A1  No,  3068  ^  for  measurements  see 
8lmm  Mortar  used  on  ground  L1A1  No.  3069  )  Annex  to  this  Appendix, 

Adapter;  P.V.R.D.E.  Prototype  No.  1  (PV,573051)« 

Mounting  81 mm  Mortar:  L3A2  No.  9. 

Beuse  plate  Siam  Mortar:  C.D.N.  Mk.  1  No.  605. 

Ammunition: 

Requisition  PVHDVpROV/80227. 

100  honibs  filled  HSS,  fitted  inert  fuse  l62,  and  oartridged  super¬ 
charge  (one  pidmary  L30A1,  two  medium  825  grains,  one  small  220 
grains  hall  powder  per  bomb). 

Requisition  FVRI3«/PR0V/8O255. 

250  bomba  filled  HES,  fitted  inert  fuse  l62  and  oartridged  L15A1 
(Mk.  1  System  me  priiaiy  L3QA1,  tvfo  augnenting  L31A1,  465  grains, 
three  augmenting  L32A1,  180  grains,  per  bomb). 

200  banba  filled  HBS,  fitted  inert  fuse  162  and  oartridged  super¬ 
charge  (aie  prlmaiy  L30A1,  four  aug&enting  at  465  grains  ball 
powder  per  bomb). 

The  balance  of  tiie  anmunition  used  came  from  requisition 
?VBD^PR0V/80186  and  oartridged  L15A1. 

Rpoof  charge  PI  =  Charge  5  (Mk,  1  System)  i.e,  1470  grains  + 

250  grains. 
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BORB  DIAMBTERS  (inohea^ 


Barrel  l/3068  (Vehicle) 


Before 

Trial 

_ 1 

After  Trial 

Diff. 

from  col  (c) 
(  r)  -  _ 

mSm 

WBm 

■8b 

iJXII  • 

from  oo1(B) 
(f') 

3.207 

3.207 

3.207 

3.207 

Nil 

Nil 

3.207 

3.207 

3.207 

3.207 

Nil 

Nil 

3.206 

3.206 

3.207 

3.207 

+0.001 

+0.001 

3.206 

3.206 

3.206 

3.206 

Nil 

Nil 

3.206 

3.206 

3.206 

3.206 

Nil 

Nil 

3.206 

3.206 

3.206 

3.206 

Nil 

Nil 

3.206 

3.206 

3.206 

3.206 

Nil 

Nil 

3.206 

3.206 

3.206 

3.206 

Nil 

Nil 

3.205 

3.205 

3.205 

3.205 

Nil 

Nil 

Betrrel  L/3069  (Ground) 


Diff. 

from  ool(b) 
(f) 

Diff. 

from  ool(c) 
(r) 

Hor. 

Vert, 

(0) 

Hor. 

(a) 

Vert. 

(®) 

3.207 

3.207 

3.208 

3.206 

+0.001 

-0.001 

3.207 

3.207 

3.207 

3.207 

Nil 

Nil 

3.206 

3.206 

3.206 

3.206 

Nil 

Nil 

3.206 

3.206 

3.206 

3.206 

Nil 

3.206 

3.206 

3.206 

3.206 

Nil 

3.206 

3.206 

3.206 

3.206 

Nil 

3.206 

3,206 

3.206 

3.206 

Nil 

3.206 

3.206 

3.206 

3.206 

Nil 

Nil 

3.205 

3.205 

3.205 

3.205 

Nil 

Nil 
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POSITia?  PRIOR  TO  PART  III 
H1DU1UHC3  AiJD  ASSSSSiStl  (F  PHYSIOLOGICAL  gfaCOS 

RSPCRT  TR.90.  APPBiDIX  M 
CQ??lD3mAL 


A212^ 


Sgt  Macdonald  l/c  Parker  -  No,  2  Pte  Phipps  -  No,  1 
i/o  detachment  Layer  Loader 

All  of  2ni  Bn  The  Parachwbe  Regiment, 


PRTOR  TO  HB  C0M.iaJC5MBfT  OF 
PART  III 

S-:3URA-:CS  and  ASSBS3?.SNT  of  PiirSIOLOSICAL  B57BCTS 


During  firing  Sgt  ?!acionald  controlled  the  ammunition  supply 
and  L/c  Parker  and  Pte  Phipps  wore  Ear  Defenders  Mk,  J, 
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Ground 

mounted 

mortar 


EVA 

aerial 


QMSI  P.  Alexander 
who  laid  all  the  bombs 
fired  in  the  R  &  A  serials 
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L,  Shepherd  waiting 
to  load. 


K,  Pinkard  laying, 


■26/3/61+  FI&.  6 

QMSI  Shepherd  loading,  QMSI  Pinkard  watching  the 

bubbles  In  the  sight. 


26/k/6l+  Firing  PI&.  7 
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